Fe 2 O 3 nanodeposits have been grown on fluorine-doped tin oxide (FTO) substrates by plasma enhanced-chemical vapor deposition (PE-CVD). Subsequently, the obtained systems have been functionalized through the sequential introduction of TiO 2 and Au nanoparticles (NPs) by means of radio frequency (RF)-sputtering. The target nanocomposites have been specifically optimized in view of their ultimate functional application in solar-driven H 2 generation. In the present study, our attention is focused on a detailed X-ray photoelectron spectroscopy (XPS) characterization of the surface composition for a representative Fe 2 O 3 -TiO 2 -Au specimen. In particular, this report provides a detailed discussion of the analyzed C 1s, O 1s, Fe 2p, Ti 2p, and Au 4f regions. for PEC aplications, such as the poor charge transport and fast recombination of photogenerated carriers (Refs. 4-7). A strategic solution to overcome the above limitations is offered by the functionalization of iron oxide with suitable agents. In this context, in spite of its wide band gap (3.3 eV) enabling the harvesting of the sole UV light, TiO 2 is an amenable candidate (Refs. 8 and 9). Indeed, the deposition of TiO 2 overlayers on Fe 2 O 3 has recently drawn a great deal of attention as an appealing route to improve charge carrier separation and transport (Refs. 3 and 9-15). In addition, the introduction of metal nanoparticles, such as Au ones, can further promote radiation harvesting thanks to the surface plasmon resonance (SPR) phenomenon , resulting thus in an additional improvement of the composite functional properties.
INTRODUCTION
Fe 2 O 3 has been widely used in sunlight-assisted H 2 generation, mainly via photoelectrochemical (PEC) water splitting, thanks to its advantageous chemico-physical characteristics, such as ample abundance, good photochemical stability in aqueous media and favorable band gap (2.2 eV), allowing the absorption of visible light (Refs. [1] [2] [3] . Nevertheless, to date some drawbacks are still limiting the efficient exploitation of Fe 2 O 3 for PEC aplications, such as the poor charge transport and fast recombination of photogenerated carriers (Refs. [4] [5] [6] [7] . A strategic solution to overcome the above limitations is offered by the functionalization of iron oxide with suitable agents. In this context, in spite of its wide band gap (3.3 eV) enabling the harvesting of the sole UV light, TiO 2 is an amenable candidate (Refs. 8 and 9) . Indeed, the deposition of TiO 2 overlayers on Fe 2 O 3 has recently drawn a great deal of attention as an appealing route to improve charge carrier separation and transport (Refs. 3 and 9-15). In addition, the introduction of metal nanoparticles, such as Au ones, can further promote radiation harvesting thanks to the surface plasmon resonance (SPR) phenomenon (Refs. 8 and 16-20) , resulting thus in an additional improvement of the composite functional properties.
In the framework of our ongoing research activities, we have recently developed and implemented a plasma-assisted route to Fe 2 O 3 -TiO 2 -Au nanocomposites. In this strategy, iron(III) oxide systems have been synthesized by PE-CVD on FTO substrates under optimized processing conditions, and subsequently functionalized by sequential RF-sputtering of TiO 2 and Au. In particular, in the present contribution a detailed XPS investigation of a representative Fe 2 O 3 -TiO 2 -Au nanocomposite specimen is reported, providing a detailed insight into the surface chemical states of the main elements by the analysis of the principal core level spectra (C 1s, O 1s, Fe 2p, Ti 2p, Au 4f). Finally, the obtained specimen was annealed ex-situ in air using a Carbolite HST 12/200 tubular oven for 1 h at 650 C.
SPECIMEN DESCRIPTION (ACCESSION #01373)

As Received Condition: as-grown
Analyzed Region: same as host material
Ex Situ Preparation/Mounting: Specimen mounted as received with a metallic clip on a grounded sample holder and introduced into the analysis chamber through a fast entry lock system.
In Situ Preparation: none
Pre-Analysis Beam Exposure: The analyzed region was exposed to X-ray irradiation for alignment for a period no longer than 5 min. Footnote to Spectrum 01373-02: The C 1s peak can be traced back to the occurrence of adventitious carbon contamination. The slight tailing at higher binding energy can be traced back to the presence of carbonate species arising from atmospheric exposure (Refs. 26 and 27). 
